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What are Derivatives?

This report is aimed at pension fund trustees and other institutional investors who want a simple guide and a set of examples of how derivatives can be used in modern investment management.

"Derivatives" is a collective term describing futures contracts, options, swaps, warrants, and other financial instruments. Each of these derivative instruments is based on an underlying security, e.g. BP shares or the FTSE-100 index. This brochure focuses on futures and options.

Fund Managers like using derivatives because they then have the ability to implement an investment strategy more quickly and more cheaply than traditional investment methods. Options in particular introduce an astonishing flexibility into portfolio management.

"Cash" transactions, such as buying or selling equities, create a liability to purchase or deliver stock on a nearby settlement day. In contrast, derivative transactions create a liability (or maybe only a potential liability) to purchase or deliver stock at a much later date.

Used in their simplest form, derivative instruments can allow investors to buy or sell amounts of an underlying security - and participate in price changes - without the need to pay the entire cost, or take actual delivery, of that underlying security. The rest of the investors' money can be left in cash on deposit.

More complex strategies using derivative contracts as part of an overall portfolio can allow investors great flexibility in controlling or even eliminating their exposure to underlying securities or markets over defined periods of time.

Derivative contracts exist on many underlying commodities and securities from metals to equities. In this note, we restrict our attention to equity options, stock index options and stock index futures - derivative contracts which are of direct relevance to a traditional institutional investment manager.
Option Contracts

An option confers upon the buyer the right, but not the obligation, to buy or sell an underlying equity at a pre-agreed price. As a result, the seller of an option has an absolute obligation to deliver or receive the underlying equity at that pre-agreed price if the purchaser so requires.


Basic Terminology 

Option Buyer: a person who has purchased certain rights relating to an underlying equity. These rights involve buying or selling the equity (depending on the type of option, see below) if desired, at a fixed price ("the exercise price") on or before a final date ("the expiry date").

Option Seller: a person who has given away the above rights to the option buyer. In effect he has accepted an obligation to buy or sell equities if the option is exercised by the buyer. In return for this obligation he receives a "premium". Remember that the option buyer is in control of the transaction - the option seller does as he is told!

Writer: an old-fashioned term for an option seller, designed to encourage the analogy with "writing insurance contracts". Don't use it.

Premium: the option price paid by the buyer to the seller, via the options market.

Contract: a fixed number of shares of an underlying security, designated as the unit of trading. Contracts are not divisible and the usual size of an equity option contract on the London International Financial Futures and Options Exchange (LIFFE) is 1,000 shares. In the case of stock index options on the FTSE-100 Index, the size of one contract is £10 per index point.

Exercise Price: the price of the underlying equity at which the option buyer can exercise his rights to buy or sell (depending on the type of option, see below) that equity with the option seller.

There are two types of options contract, each of which may be bought or sold.

CALLS

  The buyer of a call option gets the right to "call from", or buy, from the seller of the option a specified quantity of the underlying equity at the exercise price.
  The seller of a call option gives an undertaking that, whenever the option is exercised by the buyer, he will deliver the specified quantity of the underlying equity at the exercise price.

PUTS

  The buyer of a put option gets the right to "put to", or sell, a specified quantity of the underlying equity at the exercise price.
  The seller of a put option gives an undertaking that, whenever the option is exercised, he will purchase from the option buyer the specified quantity of the underlying equity at the exercise price.



Example 1 - call option on an equity:

One set of BP call options have an expiry date of 17th June
  The exercise price is 800p per share

  The option premium is 40p per share

  The current BP share price is 810p per share

The buyer of the above option contract gets the right, if he wants to do so, to "call from" or buy from the option seller 1000 BP shares at a fixed price of 800p per share any time between now and 17th June. He pays 40p per share on 1000 shares i.e. £400 per contract for this privilege. The option seller receives this £400 but is obliged to deliver 1000 BP shares upon demand at 800p each.

a) If BP shares rise to £10 the option buyer will surely want to exercise his right to buy the shares at £8. His total cost in the transaction is £8.40 per share. The option seller keeps the 40p per share (£400 per contract) but is then obliged to sell 1000 BP shares at £8 when the market price is £10. His total sale price is effectively £8.40, identical to the price paid by the buyer.

b) In contrast, if BP shares fall to £6 the option buyer would be foolish to exercise his right to buy the shares at £8 - and because it is a right, not an obligation, he can walk away from the whole transaction, letting the option expire worthless. Note that he does not get back his premium of 40p per share (£400 per contract). This is kept by the option seller in exchange for being "on risk" for the period up to the expiry date. In this example it might be said that both parties have benefited - the option buyer has lost 40p rather than the £2.10 that he would have lost if he had bought the stock instead of the option. The option seller has lost money on his holding in BP shares but the loss has been reduced by his retention of the option premium of 40p per share.

Note that after the expiry date the option ceases to exist and there is no longer any contractual relationship between buyer and seller.


Example 2 - put option on an index:

A fund manager has a portfolio of UK equities valued at £6 million when the FTSE-100 index is at 3000. He fears a stock market fall and purchases put options on the FTSE-100 index in order to protect the equity portfolio.

One set of FTSE-100 put options has an expiry date of 17th June
  The exercise price is 2900 - the current index level is 3000

  The option premium is 20 index points or £200 per contract

The buyer of the above option contract gets the right, if he wants to do so, to "put to", or sell to, his counterparty the option seller a portfolio of UK equities weighted according to the FTSE-100 index at a fixed index level of 2900 any time between the purchase date of the option and 17th June. The size of the contract is £10 per index point so, at an index level of 3000, one contract covers a portfolio of £30,000 which will have fallen in value to £29,000 at an index level of 2900. To cover a £6 million portfolio, the fund manager therefore needs to purchase 200 contracts (6,000,000/30,000). He pays 20 index points on a contract multiplier of £10 per index point i.e. he pays £200 per contract, or £40,000 in total for this privilege. The option seller receives this £40,000 but is obliged to purchase the portfolio, if so instructed by the option buyer, at an index level of 2900.


(a) If the market falls to a FTSE-100 index level of 2500 the option buyer will surely want to exercise his right to sell the portfolio at 2900. The right to sell at 2900 when the market is at 2500 must be worth, at least, the equivalent of 400 index points or £800,000 for 200 contracts. In practice, as mentioned earlier, when the option buyer closes his contract by selling it or exercising it, he will expect to receive this amount of money rather than transfer the equities to the counterparty. The equities in the portfolio, assuming that they have fallen in line with the index, will now be worth £5 million, so, adding in the cash generated by the options, the total portfolio is now worth £5.8 million. The portfolio has fallen in value, therefore, from £6.0 million to £5.8 million, a fall of only 3.3%, whereas the index has fallen by 16.7%.

(b) In contrast, if the market rises to a FTSE-100 index level of 3500 the option buyer would be foolish to exercise his right to sell the portfolio at 2900 - and because it is a right, not an obligation he can walk away from the whole transaction, letting the option expire worthless. Note that he does not get back his premium of £200 per contract. This is kept by the option seller in exchange for being "on risk" for the period up to the expiry date. In this example it might be said that both parties have benefited - the option buyer has lost £40,000 but has seen his equity portfolio appreciate to £7 million and he has also benefited from peace of mind, knowing that he could not be hurt in a falling market. The option seller has received £40,000 to benefit his fund performance.

Note that after the expiry date the option ceases to exist and there is no longer any contractual relationship between buyer and seller.


Further Terminology

Margin: cash or collateral deposited with the broker by the option seller to cover his exposure to the contract. Margin may be returned, or extra margin required, as the underlying equity price changes and hence reduces or increases the seller's exposure. An option buyer may be required to pay the whole option premium in advance. If so, he will NOT be required to deposit margin with his broker as he can only ever lose the option premium. If the contract specifies that he does not have to pay the entire option premium in advance, he will have to pay margin. For fuller definitions of "Initial Margin" and "Variation Margin" see the section on futures contracts on the next page.

Traded Option: an option that can be bought and sold on a recognised investment exchange such as LIFFE. A traded option is designed to be bought and sold during its lifetime so that profits and losses can be realised before the expiry date.

OTC Option: an option traded on the "over the counter" market, specially designed for a client by an investment bank. The option can be sold before expiry, but usually only to the bank which created it. The size, exercise price and expiry date are all customised to the requirements of the client.

Stock Index Option: an option on a stockmarket index rather than an individual equity. The exercise price for a stock index option is a set index value rather than a set price. Stock Index Options and futures contracts are usually settled by a transfer of cash in order to avoid dealing in fractions of shares.


European Style Option: an option where the buyer may only exercise his rights on one pre-set date, the expiry date. In contrast, an "American style" option is one which can be exercised on any day up to and including the expiry date. Both options can be traded during their lives, however, in order to close a position or add to an existing holding.

A buyer will only choose to exercise an option if, and when, the option is "in-the-money". That is, if a call option has an exercise price below the underlying equity's current market price, and a put option has an exercise price above the current market price. Even then, it may be more advantageous to sell the option back to the market, rather than exercise it, as its market value may be greater. In the above BP example, the call option is "in-the-money" at the time of purchase as the exercise price of 800p is below the current market price of 810p per share.

An in-the-money option will have an "intrinsic value" - the difference between the exercise price and the current market price of the underlying equity - which can be thought of as being the immediate revenue the owner would receive if the option was exercised and the equity immediately sold.

The market value of an in-the-money option will usually be higher than its intrinsic value by an amount called the "time value". This time value is the value of the opportunity represented by the time left before the expiry date of the option. The longer an option has before it expires, the greater is the time value - and it falls to zero as the option nears the expiry date.

An "out-of-the-money" option is one which is not currently worth exercising because the equity can be bought at a lower price, or sold at a higher price, in the cash market. If this is the case on the expiry date, the option contract will lapse unexercised and with no market value. In the above FTSE-100 example, the put option is "out-of-the-money" at the time of purchase as the exercise price of 2900 is below the current market index level of 3000.

Although an out-of-the-money option has no intrinsic value, it can still have a market value, which is its "time value". The size of this depends upon how far it is out-of-the-money and the time left to expiry.

An at-the-money option means that the option exercise price is roughly the same as the current market price of the underlying equity.



Option Strategies

The simplest use of options is as a means of buying and selling underlying equities to reduce or increase market exposure and therefore risk. However, many more complex strategies exist which involve holding a number of different option contracts simultaneously. Such strategies may be designed to benefit from the movement of two underlying equities relative to each other or to exploit pricing anomalies between two options or between an option price and the underlying equity price.

The most appropriate way for an investment manager to use options is to isolate and control market risk. They are also useful in setting limits on the amount a portfolio may lose from any individual equity or from asset re-allocation.
Futures Contracts

Buying a futures contract creates a legally binding agreement to buy a standard quantity of a specific financial instrument or security at a future date and at an agreed price. Selling a futures contract creates a legally binding agreement to sell a standard quantity of a specific financial instrument or security at a future date and at an agreed price. Some of the terms used to describe futures trading are the same as those described for options, but there are some differences in the precise meanings.

Terminology

Contract: the standard unit of futures trading, defining the amount and the type of underlying instrument or security, and the delivery date. In the case of FTSE-100 stock index futures on LIFFE, the size of one contract is £10 per index point.

Initial Margin: a returnable "good faith deposit" of cash or collateral which both buyers and sellers of futures contracts must place with their broker. It is returned when the contract is closed. The initial margin amount is small compared with the size of a contract - typically less than 10% - with more volatile instruments demanding greater margin levels. Initial Margin for a particular position is set by the clearing house as the amount required to protect it against the maximum loss that it expects could be made in respect of that position in one day, assuming that the client defaults.

Variation Margin: as the prices of the underlying instruments or securities fluctuate daily, investors in futures contracts must immediately pay each day's loss by adding to their initial margin. Conversely, if a profit is made on any day, that profit will be paid to the investor immediately. That loss or profit is termed "variation margin". If variation margin is not paid promptly to the broker, it, or the clearing house, will close down the client's positions.

Gearing: the multiplicative effect on profits and losses which comes from the fact that exposure to the underlying security or instrument is greater than the amount of money committed to a futures contract as initial margin.

Example of gearing:
One futures contract on the FTSE-100 index represents an underlying exposure to the market of £30,000 if the index is at 3000. This exposure might be obtained by depositing initial margin of only £2,000. If the index rises to 3200, then the futures contract has an underlying value of £32,000 - an increase of £2,000. The futures contract has increased in index terms by 6.7% but the profit compared to the initial margin is 100% - the portfolio has doubled its money. However, if the index had fallen by 200 points to 2800, the portfolio would have lost the whole £2,000. Therefore, understanding and limiting this gearing process are important factors for traditional institutional investment managers.

Clearing House: a financial institution which holds both buyers' and sellers' margin payments and acts as the counterparty to every contract in order to ensure subsequent fulfillment of all contracts.

Financial Futures: contracts based not on agricultural or industrial commodities but on underlying instruments or securities such as interest rates, foreign exchange rates, bond prices and stockmarket indices.

Stock Index Futures: a futures contract based on the value of an index, such as the FTSE-100 Index. The LIFFE FTSE-100 contract is valued at £10 per index point. This means that, if the FTSE-100 futures contract is trading at 3,000, the purchase of one contract gives the same market exposure as an equity portfolio valued at £30,000 containing only the top 100 UK stocks in the same weightings as the index.


Futures contracts are, in essence, far more straightforward than options. Investors can either buy a contract - in which case they are termed long - or sell a contract - in which case they are termed short.

  Long Positions produce a profit when the underlying instrument or security price rises, and a loss when the price falls.

  Short Positions produce a profit when the price falls and a loss when the price rises.

Long positions are held by those wishing to increase exposure to the performance of an underlying stockmarket index. A long futures position could reduce risk if it offsets large amounts of cash coming into the portfolio.

Short positions are typically held by hedgers - those wishing to reduce exposure to markets. For example, selling a futures contract on a stock market index can counteract the risk of holding a portfolio of equities. Short positions are risky if the investor does not hold the underlying securities. Long and short positions can be closed out at any time up to their delivery date.

Settlement Processes: Equity options, typically, are settled by the transfer of shares, whereas stock index options and futures contracts are settled in cash. This is simply to avoid the complications in trying to deliver fractions of shares in the top 100 stocks. Profits and losses in terms of the underlying market exposures are identical.


Example 1 - Futures to help cash flow management:

A mutual fund manager sees regular inflows and outflows of cash in his fund. If he is fully invested and then has a large cash outflow due to redemption of units he will have to sell some equities. The difference between the settlement date of the equities and the settlement date of the units sold in the fund may require him to borrow money and pay interest on it. However, if he were to keep 5% of the fund always in cash in order to avoid such borrowing, the fund would then underperform a rapidly rising market. How can he resolve the problem?

The solution is to keep 95% of the fund invested in equities with the remaining 5% in a balanced cash and futures position. For example, a fund manager with a £60 million portfolio can have £57 million invested in UK equities and £3 million in cash and futures. He requires the futures contracts to have an exposure identical to an equity holding of £3 million, so that he is fully exposed to equities. With the index at 3000 he needs to buy 100 contracts (3,000,000 ÷ 10 ÷ 3000). The 100 futures contracts might require an initial margin of £200,000 and the remaining £2.8 million is kept on deposit. If there are no redemptions of the trust the cash and futures position act like a £3 million portfolio of the top 100 stocks - so the fund acts as if it were fully invested; if there is a redemption then cash is immediately available, but then some of the futures positions must be sold to rebalance that part of the portfolio - none of the equity holdings need be disturbed.



Example 2 - Futures for asset allocation 

Individual fund managers nowadays are rarely experts in all world equity and fixed interest markets. Often they will "subcontract" part of the fund to their colleagues who specialise in, for example, gilts, US equities, Far Eastern equities, whilst the original fund manager retains responsibility for the decision on who gets how much of the money in the fund (the "asset allocation" decision). The specialist tries to choose stocks which will outperform the market in the longer term; he may go to a great deal of trouble to acquire these stocks because they only become available in small amounts; he takes great care in building up that particular part of the portfolio. Imagine then his concern when, some months later, the decision is made to reduce assets in his area of expertise in favour of another. Of course that decision has not been made on the basis that his stocks should be sold, but on the basis that the outlook for his market overall is less pleasant than elsewhere.

In the past, the only way to decrease exposure to his market was to sell his stocks. This is no longer the case. Futures contracts can be sold to decrease exposure to one market, at the same time as being bought to increase exposure to a second market. This can be done without disturbing the underlying portfolios. Indeed, the major advantage of this technique is that futures contracts enable a fund manager to separate the stock-picking decision from the market decision. In particular, he can keep the stocks to maintain the relative outperformance element but sell stock market futures contracts to remove the expected adverse market performance.
Conclusion

Should pension fund trustees or other institutional investors allow their fund managers to use derivatives?

Yes, if....

.....if they are confident that the manager has knowledge and expertise in this area;

.....if they are confident that the manager has computer systems in place to monitor and control derivatives exposure;

.....if they insist that the manager reports to them at the usual intervals on what he has done and why he has done it - and uses an appropriate reporting format;

.....because the tax position for pension funds has been completely clarified by the UK tax authorities - there is no danger of taxation on transactions involving derivatives, no matter how frequent the trading. In fact this position is more lenient than for equities, where "excessive turnover" could cause a loss of tax exemptions;

.....if they insist that the manager starts slowly - "dips a toe in the water" before increasing usage once success is proven.

If the pension fund trustees or institutional investors feel uneasy on any of the above points they should NOT let their fund manager use derivatives.

Finally trustees and directors should bear in mind, whilst setting investment guidelines for the manager, the following four basic principles:

  the manager must never use derivatives in such a way that the investment fund has unlimited liability to a counterparty; 

  the manager must never use derivatives in a way that will introduce gearing (or leverage) into the overall portfolio; 

  if derivatives are used in a way which creates a real or potential liability to receive stock, then the investment fund must always have sufficient cash available to pay for such stock; 

  if derivatives are used in a way which creates a real or potential liability to deliver stock, then the investment fund must always have sufficient quantities of that stock available.
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